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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The hardening method of making the isocyanate composition 
containing the latent curing agent which amine generates by hydrolysis, 
and the polyurethane prepolymer which has an isocyanate group mixing 
and hardening water. 

[Claim 2] The latent curing agent which amine generates by hydrolysis is 
a following general formula (1). 
Y-(-N=CH-X) n — (1) 

(-- X show the aryl group of carbon numbers 6-15 among a formula, Y 
shows a polyoxyalkylene group divalent [ with 70-6000 ] in a divalent or 
trivalent hydrocarbon group or molecular weight, or trivalent with carbon 
numbers 2-15, and n shows 2 or 3.) — the hardening method according to 
claim 1 which is poly aldimine expressed. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hardening method of 
making especially an isocyanate composition mixing and hardening water, 
about the hardening method of the isocyanate composition containing the 
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latent curing agent which hydrolyzes and generates polyamine. 
[0002] 

[Description of the Prior Art] Since it excels in many characteristics, such 
as rubber elasticity, abrasion resistance, and endurance, polyurethane resin 
is used especially in recent years as a coating material, a flooring material, 
a waterproofing material, adhesives, a potting material, wall material, and 
a sealing material. The manufacturing method of these polyurethane resin 
is divided roughly into the 2 liquid type with which the end NCO group of 
a polyurethane prepolymer is mixed at the time of construction, and 
stiffens the 1 liquid type hardened with the moisture after construction and 
in the air, and the base resin containing a polyurethane prepolymer and the 
curing agent containing polyols. 

[0003] Although adjustment of a cure rate is easy for a 2 liquid type, it is 
necessary to measure each component at the time of construction, and it 
needs to carry out churning mixing. Therefore, lowering and poor 
hardening of hardened material physical properties may occur owing to 
the mistake of measuring and churning mixing operation. On the other 
hand, a 1 liquid type has the defect [ although the construction method is 
easy, hardening is slow, and ] of foaming. The constituent which contains 
a latent curing agent as a method of improving this defect is devised. 
Although lowering or poor hardening of hardened material physical 
properties did not generate these, while requiring the long time by the time 
it carried out complete cure to the core in order to harden gradually from 
the surface after construction, there was a limitation also in coating 
thickness. 
[0004] 

[Problem(s) to be Solved by the Invention] It is quick to conquer the above 
troubles, i.e., a cure rate, and a hardened material does not have foaming, 
and the hardening method of the isocyanate composition that always 
uniform physical properties were acquired was desired strongly. 
[0005] 

[Means for Solving the Problem] this invention person etc. reaches this 
invention, as a result of inquiring wholeheartedly about the above- 
mentioned trouble. [ this invention ] namely, by carrying out addition 
mixing of a proper quantity of water, just before constructing to the 
isocyanate composition containing the latent curing agent which amine 
generates by hydrolysis, and the polyurethane prepolymer which has an 
isocyanate group It is the hardening method of the isocyanate composition 
characterized by for hardenability improving and acquiring uniform 
hardened material physical properties. That is, as for this invention, the 
latent curing agent which is how to make the isocyanate composition 
containing the latent curing agent which amine generates by (1) 
hydrolysis, and the polyurethane prepolymer which has an isocyanate 
group mix and harden water, and amine generates by (2) hydrolyses is a 
following general formula (1). 
Y-(-N=CH-X) n — (1) 

(— X show the aryl group of carbon numbers 6-15 among a formula, Y 
shows a polyoxyalkylene group divalent [ with 70-6000 ] in a divalent or 
trivalent hydrocarbon group or molecular weight, or trivalent with carbon 
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numbers 2-15, and n shows 2 or 3.) — it includes that it is poly aldimine 
expressed. \ 
[0006] In this invention, an isocyanate composition contains the latent 
curing agent which amine generates by hydrolysis, and the polyurethane 
prepolymer which has an isocyanate group. As a latent curing agent which 
amine generates by hydrolysis, enamine (British JP,1575666,B), Poly 
aldimine or the poly ketimine (British JP,1 06484 1,B, Germany patent 
3 133769, JP,2-283710,A, JP,4-279620,A), beta-lactam (JP,2-168,A), etc. j 
are known. j 
[0007] Following general formula (1) ; 
Y-(-N=CH-X) n — (1) 

the inside of a formula, and X — the aryl group of carbon numbers 6-15 — j 
Y — a hydrocarbon group divalent with carbon numbers 2- 1 5, or trivalent j 
— Or n shows 2 or 3 for a polyoxyalkylene group divalent [ with 70-6000 ] j 
in molecular weight, or trivalent. as polyamine used for manufacture of the ] 
poly aldimine expressed 1) Ethylenediamine, 1, 3-diaminopropane, i 
tetramethylenediamine, Hexamethylenediamine, heptamethylene diamine, 
octamethylene diamine, Aliphatic series diamine [, such as deca methylene i 
diamine ], 4, and 4 , -diaminohexylmethane, Isophorone diamine, screw 
aminomethyl cyclohexane, 2, and 5- or 2, 6-diamino methyl bicyclo [2, 2, j 
1] heptane, Alicycle group diamines, such as diamino cyclohexane and 3 j 
(4)8(9)-bis(aminomethyl)-tricyclo [5.2.1.02.6] Deccan, Aromatic series 
diamines, such as diamino diphenylmethane, diamino diphenyl ether, j 
KISHIRI range amine, phenylenediamine, 3, 5-diethyl toluene 2, 4- or 2, j 
and 6-diamine, water, ethylene glycol, Diamines, such as polyoxyalkylene j 
diamine obtained by changing into an amino group the hydroxyl of the 
polyoxy alkylene glycol which obtained them to it by having carried out 
addition polymerization of propylene oxide and/or the ethyleneoxide to 
propylene glycol etc., 2) Triamine, such as 1, 3, 5-tris (aminomethyl) 
benzene, 1 and 3, and 5-tris (aminomethyl) cyclohexane, There is 
triamine, such as polyoxyalkylene triamine obtained by changing into an j 
amino group the hydroxyl of the polyoxyalkylene triol which obtained j 
them to them by having carried out addition polymerization of propylene 
oxide and/or the ethyleneoxide to glycerol, trimethy lol propane, etc., etc. 
[0008] moreover, as the above-mentioned polyamine and aldehyde made 
to react For example, benzaldehyde, o-TORUARUDEHIDO, m- 
TORUARUDEHIDO, There are p-TORUARUDEHIDO, 4-ethyl 
benzaldehyde, 4-propyl benzaldehyde, 4-butyl benzaldehyde, 2, 4- 
dimethyl benzaldehyde, 2 and 4, 5-bird methyl benzaldehyde, para anisic 
aldehyde, p-ethoxy benzaldehyde, etc. * 
[0009] Using solvents, such as toluene or xylene, under an acid catalyst, 
the poly aldimine expressed with the above-mentioned general formula (1) j 
performs dehydration according the above-mentioned polyamine and the 
above-mentioned aldehyde to azeotropy, and into a water separator, it is 
obtained by continuing a reaction until the distillate of moisture stops. 1- 1 
2Eq of aldehyde is suitable for the rate of the above-mentioned polyamine 
and the above-mentioned aldehyde to lEq of amine. \ 
[00 1 0] A poly isocyanate with a well-known polyurethane prepolymer 
which has an isocyanate group, and the well-known compound which has 
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two or more active hydrogen in monads, such as well-known polyol and 
well-known polyamine, are made to react so that an isolation isocyanate 
group may remain by a well-known method. That is, a polyisocyanate and 
a compound with active hydrogen are made to react at 100 degrees C for 
several hours, and are manufactured. The range in which 0.3 to 20.0 
weight % is desirable especially desirable as for the isocyanate group 
content of a polyurethane prepolymer is 0.5 to 15.0 weight %. 
[001 1] Well-known polyisocyanate 1 tolylene diisocyanate (the various 
mixtures of an isomer are included), Diphenylmethane diisocyanate (the 
various mixtures of an isomer are included), 3 and 3 '- dimethyl 4-4- 
biphenylene di-isocyanate, 1 and 4-phenylene diisocyanate, Xylylene 
diisocyanate, tetramethyl xylylene diisocyanate, Naphthylene 
diisocyanate, dicyclohexyl methane 4 and 4'-diisocyanate, Isophorone 
diisocyanate, hexamethylene di-isocyanate, hydrogenation KISHIJI range 
isocyanate, 1 and 4-cyclohexyl diisocyanate, 1 -methyl 2 and 4-JIISOSHIA 
NATO cyclohexane, Diisocyanate, such as 2, 4, 4-bird methyl 1, and 6- 
JIISOSHIA NATO hexane, 2) Tri-isocyanate, such as 4, 4' and 4 M - 
triphenylmethane triisocyanate, and tris (4-phenyl isocyanato) thio 
phosphate, 3) The urethane-ized denaturation article, the isocyanuratiori 
denaturation article, the carbodiimide-ized denaturation article, the biuret- 
ized denaturation article, etc. and crude tolylene diisocyanate of said 
isocyanates, They are polyfunctional isocyanates, such as polymethylene 
polyphenyl isocyanate. 

[0012] [ compound / which has two or more active hydrogen in a monad / 
well-known ] One or more pieces or a sulfhydryl group for two or more 
pieces or an amino group Two or more pieces, [ hydroxyl ] Or they are the 
compound which has hydroxyl and an amino group, or the compound 
which has hydroxyl and a sulfhydryl group. For example, water, ethylene 
glycol, propylene glycol, glycerol, A polyhydric alcohol or aniline, such as 
trimethylol propane, pentaerythritol, sorbitol, and sucrose, Aromatic 
amines, such as tolylenediamine, p, and p'-diamino diphenylmethane, 
Ethylenediamine, ethanolamine, diethanolamine, The polyether polyol 
which obtained them into it by having carried out addition polymerization 
of propylene oxide or propylene oxide, and the ethyleneoxide to the 
mixture of the compound which has two or more active hydrogen in the 
fatty amine of ** or alkanolamine, and the monad of these above, or these 
compounds The polyether polyamine obtained by changing the hydroxyl 
of said polyether polyol into an amino group, polytetramethylene ether 
polyols, polycarbonate polyols, and poly caprolactone polyols The 
polyester polyol like polyethylene horse mackerel PETO, and 
polybutadiene polyols The polymer polyols which obtained it to it by 
having carried out the graft of the vinyl monomer to the ester species, 
polyether polyol, or polyester polyol of a higher fatty acid like castor oil 
They are the compound obtained by carrying out copolymerization of the 
well-known ethylenic unsaturated monomer which has one or more active 
hydrogen in a monad, and ether which has a sulfhydryl group. 
[0013] The isocyanate composition of this invention consists of a latent 
curing agent and a polyurethane prepolymer which has an isocyanate 
group. The number of the amino groups of the polyamine which a latent 
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curing agent hydrolyzes and produces, and a number of an isocyanate 
group of ratios which are contained in the polyurethane prepolymer which 
has an isocyanate group are preferably obtained from 0.5 by being mixed 
in 2.0 and proportion used as 0.7 to 1 .5. According to the application of a 
coating material, a flooring material, a waterproofing material, adhesives, j 
a potting material, wall material, a sealing material, etc., in order to adjust > 
viscosity, resin physical properties, and resistance, a bulking agent, a ; 
thixotropic grant agent, a plasticizer, a solvent, an adhesion grant agent, a 
colorant, a stabilizer, etc. can be mixed and used for an isocyanate j 
composition. j 
[0014] The water used by this invention is good at the usual tap water etc., 
and special treatment is not required. Mixing with an isocyanate j 
composition and water may be agitated in a container by an electric mixer j 
which is generally used, may also mix hand stirring by a static mixer, may j 
use the spray equipment of a collision hybrid model, and is not limited to j 
these methods. A solvent suitable in order to perform mixing with an 
isocyanate composition and water efficiently, For example, ketone, such j 
as acetone, methyl ethyl ketone, and cyclohexanone, Ether, such as j 
tetrahydrofiiran, 1, 4-dioxane, and ethylene glycol diethylether, You may 
mix and use ester species, such as methyl formate, ethyl formate, methyl j 
acetate, ethyl acetate, glycol cull BONETO, ethylene glycol monoethyl j 
ether acetate, and glycol diacetate, other acetonitrile, dimethylformamide, J. 
pyridine, etc. and water. The ratios of the number of equivalent of the 
amino group of the polyamine which a latent curing agent hydrolyzes the j 
mixed amount of the water to an isocyanate composition, and is produced, 
and the mol number of water are 0. 1 to 1 0, and the rate preferably set to 
0.3 to 5.0. j 
[001 5] In order to accelerate hardening of an isocyanate composition, you \ 
may add and use the hydrolysis catalyst of a latent curing agent, for 
example, carboxylic acid, sulfonic acid, phosphoric acid, phosphoric ester, j 
etc. for water. Although an addition changes with target cure rates, 
generally it is 5 or less PHR preferably 10 or less PHR to an isocyanate 
composition. 

[0016] In this invention, by mixing water to the polyurethane constituent 
containing the latent curing agent which amine generates by hydrolysis, j 
and the polyurethane prepolymer which has an isocyanate group, it 
hardens to urgency, there is no foaming, and the hardened material of J 
always uniform physical properties is obtained. j. 
[0017] j 
[Example] Below, the work example of this invention is described. A part 
expresses a weight part among a work example. j 
[0018] 88 copies (2.0Eq) of tetramethylenediamine, 0. 1 copy of formic j 
acid, and 500 copies of toluene were inserted in the reaction container 
equipped with example of synthetic example synthesis 1 agitator, the j 
thermometer, dropping funnel, and moisture separator of the latent curing j 
agent, and it mixed at the room temperature under the nitrogen air current. \ 
300 copies (2.5Eq) of p-TORUARUDEHIDO was dropped in about 30 
minutes from the dropping funnel about 10 minutes afterward. 
Furthermore, temperature up was carried out, flowing back began at about 
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90 degrees C, and the separation distillate of water was accepted in the . 
moisture separator. Then, the reaction was continued for about 6 hours > 
until the moisture distillate stopped flowing back. The number of the ! 
distilled-off water was 36. Next, the outside temperature was set as 150 
degrees C. Then, it decompressed to ImmHg with the vacuum pump, and 
toluene and unreacted p-TORUARUDEHIDO were distilled off. The j 
number of the reactants (A-l) obtained after distilling off was 290. 
Moreover, as a result of measuring the infrared absorption spectrum of the 
obtained reactant, the characteristic absorption spectrum of -N=CH- was 
accepted in 1 640cm- 1. Dialdimine A-l was amine value 381 mgKOH/g, 
and was a yellow liquid at the room temperature. j 
It is diamino methyl bicyclo [2, 2, 1] heptane which is the mixture of j 
about 60% of 2 and 5-isomer, and about 40% of 2 and 6-isomer as amine 
in the example 1 of synthetic example 2 synthesis as aldehyde, except for j 
having used benzaldehyde — the synthetic example 1 — said — it processed 
like and dialdimine A-2 (amine value 337 mgKOH/g) was obtained. 
In the example 1 of synthetic example 3 synthesis, it is as amine 
considering polyoxypropylene triamine (the product made from Texaco \ 
Chemical Company, trademark: JEFF AMINE T-403, molecular weight 
440) as aldehyde, except for having used p-isopropyl benzaldehyde — the 
synthetic example 1 — said — it processed like and bird aldimine A-3 
(amine value 304 mgKOH/g) was obtained. 
In the example 1 of synthetic example 4 synthesis, it is as amine 
considering aromatic series polyamine MDA-150 (polymeric 
methylenedianiline by Mitsui Toatsu Chemicals, Inc.) as aldehyde, except 
for having used bird methyl acetaldehyde — the synthetic example 1 » said 
— it processed like and poly aldimine A-4 (amine value 299 mgKOH/g) \ 
was obtained. j 
following synthetic example 5 JP,2-168,A - 1 and 4-bis{3 and 3-dimethyl j 
2-oxo- l-[3-(2-(2-ethoxy ethoxy) ethoxycarbonyl aminomethyl) benzyl] j 
azetidine 4-IRU} piperazine It compounded and beta-lactam A-5 (amine \ 
value 133 mgKOH/g) was obtained. j 
[0019] Used 1000 copies of 2 and 4-tolylene diisocyanate as example of j 
synthetic example synthesis 6 diisocyanate of the polyurethane j 
prepolymer which has an isocyanate group, it was made to react for 10 j 
hours at 3000 copies of polyoxypropylene triol (molecular weight 1500), j 
and 100 degrees C, and Prepolymer A was obtained. The end NCO group ! 
was 5.6 weight %, and viscosity was 19,000 c.p.s.s / 25 degrees C. i 
Used 2000 copies of isophorone diisocyanate as synthetic example 7 
diisocyanate, it was made to react for 10 hours at 2500 copies of j 
polyoxypropylene triol (molecular weight 1500), and 100 degrees C, and 1 
Prepolymer B was obtained. The end NCO group was 12. 1 weight %, and 
viscosity was 2,200 c.p.s.s / 25 degrees C. 

[0020] The polyurethane prepolymer which has the preparation latent j 
curing agents and isocyanate group of an isocyanate composition was 
mixed by the presentation shown in Table 1, and the isocyanate i 
composition was obtained. Since this isocyanate composition intercepted j 
from the moisture in the air, it was kept in the well-closed container. 
The preparation water, solvent, and hydrolysis catalyst of the aqueous 
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solution were mixed by the presentation shown in Table 1, and the 
aqueous solution was obtained. 

The measurement hardening time of hardening time investigated time after 
carrying out casting of the mixture of an isocyanate composition and an 
aqueous solution to a 5cmx5cmxlcm metal pattern by thickness of 1cm 
until unmolding of a hardened material is attained every 30 minutes. 
[0021] The isocyanate composition which becomes the plastic container of 
1 11. of work examples from prepolymer A300 copy and 53 copies of 
dialdimine (A-l) The aqueous solution which inserts in, and consists of 
five copies of water, ten copies of acetone, and one copy of hydrolysis 
catalyst isopropyl acid phosphate (the product made from Daihachi 
Chemical industry, trade name:AP-3) continuously was inserted in. These 
were mixed with the agitator and casting was carried out to the metal 
pattern. A result is as being shown in Table 1 , and has unmolded the 
hardened material in 1 hour. After unmolding, when the hardened material 
was cut and the core was observed, it had hardened uniformly and foaming 
was not seen, either. 

[0022] According to the work example 1, it carried out by the formula 
shown in Table 1 from two to five or less work example, and the work 
example 2 to the work example 5. The result was as being shown in Table 
1, and was quick also in the formula [ which ], the core of a hardened 
material was hardened uniformly, and foaming was not seen, either. [ of 
hardening ] 

[0023] Casting of the isocyanate composition which consists of 
comparative example 1 prepolymer A300 copy and 53 copies of 
dialdimine (A-l) was carried out to the metal pattern. A result is as being 
shown in Table 1, it did not harden in 24 hours, but only the surface of an 
isocyanate composition is only hardened, and the core had not been 
hardened at all. 

[0024] except for not having used dialdimine in comparative example 2 
work example 1 — a work example 1 — said - it processed like. A result is 
as being shown in Table 1, and it was foaming to it violently. 
[0025] The isocyanate composition which consists of prepolymer B300 
copy and 145 copies of bird aldimine (A-3) was inserted in the plastic 
container of 311. of comparative examples, and 15 copies of acetone and 
the solution which consists of three (AP-3) copies were inserted in 
continuously. The core had not been hardened at all only by not having 
hardened in 24 hours but having hardened only the surface of an 
isocyanate composition as it was shown in Table 1, when these were 
mixed with the agitator and casting was carried out to the metal pattern. 
[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention] According to the hardening method of this 
invention, by mixing a proper quantity of water to an isocyanate 
composition, it hardens to urgency, moreover there is no foaming, and the 
hardened material of always uniform physical properties is obtained. 



[Translation done.] 
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ABSTRACT: 

PURPOSE: To obtain a cured product, rapidly curable and having 
uniform physical properties without foaming by mixing water with a 
composition containing a specific latent curing agent and an 
isocyanate group-containing polyurethane prepolymer. 

CONSTITUTIO N : Water is mixed with an isocyanate composition 
containing (A) a latent curing agent capable of producing an amine by 
the hydrolysis [preferably a polyaldimine expressed by the formula Y- 
(-N=CH-X)n (X is 6-15C aryl; Y is 2-15C bi- or trivalent hydrocarbon 
or bi- or trivalent polyoxyalkylene having 70-6000 molecular weight; 
n is 2 or 3) , e.g. an enamine or a polyketimihe] and (B) a 
polyurethane prepolymer having isocyanate group to cure the 
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isocyanate composition. Furthermore, the water is mixed so as to 
provide 0.1-10, preferably 0.3-5.0 ratio of the number of amino group 
equiv. of the polyamine produced in hydrolyzing the component (A) to 
the number of mol of the water. 
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